Population distribution of human flavin-containing monooxygenase form 3: gene polymorphisms.
The N-oxygenation of amines by the human flavin-containing monooxygenase (form 3) (FMO3) represents an important means for the conversion of lipophilic nucleophilic heteroatom-containing compounds into more polar and readily excreted products. Certain mutations of the human FMO3 gene have been linked to abnormal drug or chemical metabolism. For example, abnormal N-oxygenation of trimethylamine has been shown to segregate with mutations of human FMO3. To date, however, it is not known whether there is a pharmacogenetic basis for abnormal drug metabolism by human FMO3. The objective of this study was to estimate the allele and genotype frequencies at three variable DNA sites in the FMO3 gene in male and female blood bank donors representative of non-Hispanic Caucasians, non-Hispanic African Americans, Hispanics, and Asians sampled from the United States. The common polymorphisms at variable sites 158, 257, and 308 were experimentally determined using a high-throughput chip-based genotype variation detection method combining MassEXTEND and matrix-assisted laser desorption ionization time-of-flight mass spectrometry. We also compared the genetic variation of nonhuman primate FMO3 with the human FMO3 gene. Exon sequence analysis of the monkey FMO3 gene sequence showed that it was similar to the human gene sequence but differed from the human consensus sequence at 31 fixed positions. Compared with that of human, the chimpanzee exon sequence had one polymorphism that induced an amino acid change. The evolutionary history of the FMO3 gene was inferred from the pattern of haplotype relationships across different populations and species. Statistically significant heterogeneity in the relative frequencies of single and multiple site alleles, haplotypes, and genotypes of the human FMO3 among ethnic subdivisions suggests that population differences in the susceptibility of humans to abnormal metabolism or adverse drug reactions for chemicals metabolized by human FMO3 could exist.